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(54) REVERSIBLE HEAT-SENSITIVE RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the wide temperature range of 
transparency in which the high speed erasion can be performed and improve 
image stability by containing a compound represented by the specified formula 
in a reversible heat-sensitive medium composed of a high-molecular matrix 
and an organic low-molecular compound dispersed in the matrix as main 
components. 

SOLUTION: In a reversible heat-sensitive recording medium composed of a 
high molecular matrix and an organic low-molecular compound dispersed in 
the matrix as main components and varying reversibly between the transparent 
state and the opaque state by the heating temperature, a compound represented 
by the formula is contained, or a compound represented by any of formulas 
II-IV can be contained instead. In the formula I, A represents an aromatic ring 
and R represents aliphatic hydrocarbon of 10C or more. In the formulas II and 
III, A represents an aromatic ring having a substituent, R represents aliphatic 
hydrocarbon of 1 0C or more, and in the formula IV, B represents bivalent 
aliphatic hydrocarbon of 1-12C, Rl and R2 represent aliphatic hydrocarbon of 
1-12C and R3 represents aliphatic hydrocarbon of 10C or more. 
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* NOTICES * 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the thermal recording medium from which 
light-transmission nature and light-scattering nature change with control of the heat impressed in detail in reversible about the 
reversibility thermal recording medium which can repeat a visible image, and can be displayed and eliminated. 
[0002] 

[Description of the Prior Art] Conventionally, an organic low-molecular- weight-compound crystal grain child's dissolution / 
solidification behavior distributed in the macromolecule matrix is used, and the reversibility record medium using 
light-transmission nature and light-scattering nature changing with heating conditions is known. By controlling the grade of 
melting of the organic compound crystal grain child by temporary heat impression, this reversibility record medium can form a 
transparent state and an opaque state. By being heated in the rarefaction temperature region generally determined by an organic 
low-molecular-weight-compound crystal grain child's melting point, and crystallization temperature and the glass transition 
temperature of a macromolecule matrix, the rarefaction is carried out and it opacificates by being heated in the temperature 
region beyond it. An opaque state is in the state where light was scattered about, and an appearance top is in the state which 
became cloudy here. Formation and elimination of a picture are attained by heating repeatedly in these two temperature regions. 
[0003] Very various record media can be formed with the macromolecule of a matrix, and the combination of a low molecular 
weight compound as shown in such a reversibility thermal recording medium at JP,54-1 19377, A and JP,55-154198,A. For 
example, alcohol aliphatic and aromatic as a low molecular weight compound, a carboxylic acid, ester, an amine, amides and 
these halogenides, a sulfide, etc. are proposed, and general macromolecules, such as polyester, a polyamide, a polyacrylic acid, 
polystyrene, silicone resin, a polyvinyl chloride, a vinyl-chloride- vinyl-acetate-copolymer polyvinylidene chloride, and the poly 
bitter taste RIRURO nitril, are proposed as a matrix macromolecule. 

[0004] However, these conventional record media had the problem that a rarefaction temperature region was very narrow, the 
temperature control at the time of the rarefaction was difficult, and practically required transparency was not acquired. Although 
the method of expanding a rarefaction temperature region by mixing and using two or more sorts of low molecular weight 
compounds from which the melting point differs was proposed in order to solve this problem, for still high-speed record 
elimination, it cannot be said that it is enough. 
[0005] 

[Problem(s) to be Solved by the Invention] It is the technical problem of this invention to solve the trouble of control of a 
rarefaction temperature region which the conventional record medium has, to have the latus rarefaction temperature requirement 
to which high-speed record elimination is attained especially, and to offer a reversibility thermal recording object with high 
picture stability. 
[0006] 

[Means for Solving the Problem] By using the specific compound which has the powerful meeting nature machine of hydrogen 
bond nature in the molecular structure as an organic low molecular weight compound which distributes between a transparent 
state and opaque states in a macromolecule matrix in the reversibility thermal recording medium which changes in reversible 
with heating temperature, control of rarefaction temperature found out the bird clapper easily, and this invention persons resulted 
in this invention, as a result of inquiring wholeheartedly. 
[0007] That is, this invention is the following (1) - (6). 

[0008] (1) The reversibility thermal recording medium which makes a principal component a macromolecule matrix and the 
organic low molecular weight compound distributed by it, and is characterized by containing the compound shown by the 
following general formula (I) as an organic low molecular weight compound in the reversibility thermal recording medium which 
changes between a transparent state and opaque states with heating temperature in reversible. 
[0009] 
[Formula 5] 

A-NH CONH-R (I> 

[0010] (A expresses among a formula the ring which may be replaced and R expresses a ten or more-carbon number aliphatic 
hydrocarbon machine.) 

(2) The reversibility thermal recording medium which makes a principal component a macromolecule matrix and the organic low 
molecular weight compound distributed by it, and is characterized by containing the compound shown by the following general 
formula (II) as an organic low molecular weight compound in the reversibility thermal recording medium which changes between 
a transparent state and opaque states with heating temperature in reversible. 
[0011] 
[Formula 6] 
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[0012] (A expresses among a formula the ring which has a substituent, and R expresses a ten or more-carbon number aliphatic 
hydrocarbon machine.) 

(3) The reversibility thermal recording medium which makes a principal component a macromolecule matrix and the organic low 
molecular weight compound distributed by it, and is characterized by containing the compound shown by the following general 
formula (III) as an organic low molecular weight compound in the reversibility thermal recording medium which changes 
between a transparent state and opaque states with heating temperature in reversible. 
[0013] 
[Formula 7] 

A-CONH-R (111) 



[0014] (A expresses among a formula the ring which may be replaced and R expresses a ten or more-carbon number aliphatic 
hydrocarbon machine.) 

(4) The reversibility thermal recording medium which makes a principal component a macromolecule matrix and the organic low 
molecular weight compound distributed by it, and is characterized by containing the compound shown by the following general 
formula (IV) as an organic low molecular weight compound in the reversibility thermal recording medium which changes 
between a transparent state and opaque states with heating temperature in reversible. 
[0015] 
[Formula 8] 



\ 
/ 



N-B-NHCONH-R. 



(IV) 



[0016] (B may express the divalent aliphatic hydrocarbon machine of carbon numbers 1-12 among a formula, Rl and R2 may 
express the aliphatic hydrocarbon machine of carbon numbers 1-12, and Rl and R2 may form the ring jointly.) R3 expresses a 
ten or more-carbon number aliphatic hydrocarbon machine. 

(5) The reversibility thermal recording medium which makes a principal component a macromolecule matrix and the organic low 
molecular weight compound distributed by it, and is characterized by containing the compound expressed with a general formula 
(I), (II), and (III) (IV) as an organic low molecular weight compound, respectively, and the organic low molecular weight 
compound from which this and the melting point differ in the reversibility thermal recording medium which changes between a 
transparent state and opaque states with heating temperature in reversible. 

[0017] (6) The reversibility thermal recording medium which makes a principal component a macromolecule matrix and the 
organic low molecular weight compound distributed by it, and is characterized by mixing and using two or more sorts of things 
from which the melting point differs among the compounds expressed with the above-mentioned general formula (I), (II), and 
(III) (IV) as an organic low molecular weight compound in the reversibility thermal recording medium which changes between a 
transparent state and opaque states with heating temperature in reversible. 

[0018] In order to give a latus rarefaction temperature region in a thermal recording medium, it is necessary to mix and use the 
low molecular weight compound of comparatively the low melting point, and the low molecular weight compound of a 
high-melting point. Although a long chain fatty acid and its ester are generally used for the low molecular weight compound of 
the low melting point, since, as for these, the melting point changes with long-chain, selection of the material of the required 
melting point is comparatively easy. On the other hand, although a dibasic acid is generally used for the low molecular weight 
compound of a high-melting point in many cases, this has the narrow width of face of selection of the melting point. In order to 
enable it to control easily rarefaction temperature doubled with the use of a record medium, it is necessary to expand the width of 
face of the compound of the high-melting point which can be used. Moreover, in order to form into a matrix the crystal grain 
child whom two kinds of low molecular weight compounds mixed, it is thought desirable that the latus compound of width of 
face is obtained from the low melting point to a high-melting point by the molecule of the same kind, this invention is completed 
by examining various material from such a viewpoint. 

[0019] Drawing 1 shows typically the cross section of the reversibility thermal recording medium of this invention. A record 
layer has the structure where the particle of an organic low molecular weight compound was distributed, in a macromolecule 
matrix. As a macromolecule of a matrix, it is transparent and the strong good resin of film production nature is used 
mechanically. As an example, acrylic resin, such as vinyl chloride copolymers, such as a polyvinyl chloride, a vinyl chloride 
vinyl acetate copolymer, a vinyl chloride-vinyl acetate-maleic-acid copolymer, a vinyl chloride-vinyl acetate-vinyl alcohol 
copolymer, and a vinyl chloride acrylic-ester copolymer, a vinylidene chloride, polyester, a polyamide, polystyrene, a 
polyacrylate, and a polymethacrylate, silicone resin, etc. are raised, for example, these are independent ~ or it is used by two or 
more sorts, mixing 

[0020] The compound expressed with the above-mentioned general formula (I), (II), and (III) (IV) in this invention as an organic 
low molecular weight compound distributed in these macromolecule matrices is used. 

[0021] As a substituent of a general formula (I), (II), and (III) A that can be set, an alkyl group, an alkoxy group, a hydroxyl 

group, a carboxy group, a carboxymethylene machine, a halogen atom, etc. are mentioned, for example. 

[0022] As an example of a compound expressed with a general formula (I), the following compounds are raised, for example. 

[0023] 

[Formula 9] 
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NHCONH- (CHg ) 1? CH fi 



NHCONH- (CH 2 ) 15 CH 3 



C$ _( O )- NHCONH- (CH 2 ) ^CHg 



-<2>- 



HO-< O >- NHCONH- (CH 2 ) n CH 3 



HOCO— ( O )— NHCONH- (CHg ) ^CHj 



H, C-(5)- 



NHCONH- (CH 2 ) 15 CH 3 



NHCONH- (CH 2 ) 13 CHj 



HO 



HO-fDV- NHCONH- (CH 2 ) iy CHg 



[0024] 

[Formula 10] 
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. HO, 

HO— (O)- NHCONH- (CH 2 > n CH 3 
HO' 




HOCO-( O >- NHCONH- (CH,, ) 17 CH g 



C 2 »5 



N-<0>- 



NHCONH- (CH 2 ) 1? CH 3 



C 2 H 5 



CH 0 



CH„ 



NHCONH- (CH 2 ) 1? CH 3 



O V- NHCONH- (CH 2 ) 17 CH g 



NHCONH- (CH 2 ) n CH 8 



(o) 



H0 ~rOToT~ NHC0NH " (CH 2 ) 17 CH 3 



[0025] As an example of a compound expressed with a general formula (II), the following compounds are raised, for example. 
[0026] 

[Formula 11] 
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H 3 c -(o)- NHCO- <CH 2 ) 17 CH 8 



H 3<\ 

H 9 cng)- 



NHCO- (CH 2 ) 16 CH 8 



Ci 



-<2>- 



NHCO- CCH 2 ) 1T CH 3 



HO^Oy>- NHCO- CCH 2 ) l7 CHj 



>-<o>-. 



HOCO-{ O >- NHCO- (CH 2 ) 1? CH 3 



H„ C 




HOCO— ( O)— NHCO- (CH 2 ) 15 CH 3 



Cj? 




h r c^(o>-nhco- ce Hj! ) ls cH a 



HO 




HO-/ 0>- NHCO- (CH 2 ) 17 CH 3 



[0027] 

[Formula 12] 
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HO y_ 

HoVoV NHCO- (CH 2 ) J7 CH 3 
HO 



HO CO — ( O ) — NHCO- (CH 2 ) ^CHj 



C 2 H 5 



n-{5>- 



NHCO- (CH 2 ) 17 CH 3 



C 2 H 5 



CH 0 



NHCO- (CH 2 ) n CH 8 



Q\- NHCO- <CH 2 ) 17 CH 3 
O 



NHCO- (CH 2 ) 17 CH 3 



HO 



NHCO- (CH 2 ) 1? CH 3 



[0028] As an example of a compound expressed with a general formula (III), the following compounds are raised, for example. 
[0029] 

[Formula 13] 
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<1>- 



CONH- (CH 2 ) 1? CH 3 



CONH- (CH 2 ) J? CH a 



CONH- (CH 2 ) ]5 CH 3 



HO^( O >- CONH- (CH 2 ) n CH 3 



>-d>- 



HOCO-( O >— CONH- (CH 2 ) 17 CH 3 



CH 




CH 3 -/ O /- CONH- CCH 2 ) 13 CH 3 




H 3 C C0NH ~ (CH 2 ) 15 CH 3 



HO 




HO-/ O ) — CONH- (CH 2 ) [7 CH 3 



[0030] 

[Formula 14] 
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HO 




H °-{0)- CONH- (CH 2 ) 1? CH 3 
HO' 



HOCO-( O >- CONH— (CH 2 ) ^CHj 



C 2 H 5 



CONH- (CH Z ) J? CH a 



C 2 H 5 



CONH- (CH 2 ) 17 CH 3 



Oh CONH- (CH 2 ) 1? CH 3 



liO-< O )- CONH- (CH 2 ) J? CH 3 




HO 



CONH- (CH 2 ) l? CH 3 



[003 1] As an example of a compound expressed with a general formula (IV), the following compounds are raised, for example. 
[0032] 

[Formula 15] 
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v H 2 N- CCH 2 ) 2 -NHCONH- (CHg ) ^CE^ 
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CH 0 



/ 



N- (CH 2 ) 3 -NHCONH- (CH 2 ) 1? CH g 



C * H 5 



\ 



N-CH 2 —NHCONH- (CH 2 ) iy CH 3 



C 2 H 5 



\ 



N- (CH 2 ) -NHCONH- (CH^ ) ^CHg 



C 4 H 9 



C s H 17 NH- (CH 2 ) 2 -NHCONH- CCH 2 ) ^CH^ 



C- 



CH 2 -NHCONH- (CH 2 ) iy CH 3 



[0033] 

[Fo rmula 16] 

N N- (CH 2 ) -NHCONH- (CH 2 ) 1? CH 3 



CH rt 



CH A 



N- (CHg ) fi -NHCONH- (CH 2 ) N CH $ 



C 2 H 5 



\ 



N- (CHg ) —NHCONH- (CH g ) n CH 3 



C 2 H 5 



CH a 



CH 0 



\ 

I 
/ 



N- (CH 0 ) 0 —NHCONH- (CH Q ) 17 CH 



*2 ' 2 



2 ' 17 3 



CH 0 



\ 



N- (CH 2 ) ^-NHCONH- (CHg ) n CH 3 
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[0034] In order to expand a rarefaction temperature requirement in the record medium of this invention, it is desirable to use 
other organic low modular w eight co mpounds from which the melting point differs with the compound_expressed with the 
above-m entio ned general formula (I), (II). and (IIP (IV) . Generally as such a compound, an about 50-150-degree C thing is used 
preferably [ 30-2UU degrees C of melting points ]. As such organic low-molecular matter ** alkanol; Alkane diol; Halogen 
alkanol or halogen alkane diol; ~ alkylamine; ~ alkane; ~ alkene; — alkyne; - halogen alkane; - halogen alkene; - halogen 
alkyne; - TOKURO alkane; ~ cycloalkene; ~ cycloalkyne; ~ saturation, unsaturation monochrome, dicarboxylic acids, or these 
ester ~ An amide or an ammonium salt; Saturation, unsaturation halogen fatty acids, or these ester, An amide or an ammonium 
salt; Allyl-compound carboxylic acids or those ester, An amide or an ammonium salt; the carboxylate of halogen allyl-compound 
carboxylic acids or those ester, an amide, ammonium-salt; thioalcohol; thiocarboxylic acids or those ester, an amine, or an 
ammonium-salt; thioalcohol etc. is mentioned. These are independent, or they are used by two or more sorts, mixing, the carbon 
number of these compounds - 10-60 - desirable - 10-38 - especially 10-30 are desirable It may be saturated by the amount of 
in ester ] alcoholic base, and it does not need to be saturated, and halogenation may be carried out. Anyway, as for the organic 
low-molecular matter, it is desirable that it is the compound which contains at least one sort of oxygen, nitrogen, sulfur, and a 
halogen, for example, -OH, -COOH, -CONH, -COOR, -NH, -NH2, -S-, -S-S-, -0-, a halogen, etc. in a molecule. 
[0035] As these compounds, specifically Furthermore, a lauric acid, dodecanoic acid, a myristic acid, A pentadecane acid, a 
palmitic acid, stearin acid, behenic acid, a nonadecane acid, An ARAGIN acid, a henicosane acid, a tricosane acid, a lignoceric 
acid, a pentacosane acid, Higher fatty acids, such as a cerotic acid, a heptacosane acid, a montanoic acid, a melissic acid, and 
oleic acid; A methyl stearate, Stearin acid tetradecyl, stearin acid octadecyl, lauric-acid octadecyl, Palmitic-acid tetradecyl, Ester 
[ of higher fatty acids, such as a behenic acid dodecyl, ]; C16H33-0-C16H33, C16H33-S-C16H33, C18H37-S-C18H37, 
C12H25-S-C12H15, C19H39-S-C19H39, C12H25-S-S-C12H25, [0036] 
[Formula 17] 

/ H 2 ' CH 2 • OCOC ll H 23 / H 2 * CH 2 * OCOC 17 H 85 

O O 

CH 2 .CH 2 -OCOC U H 23 , CH 2 -CHj 'OCOC^ , 

I 5 



/ 

O 

\ 



CH 2 ♦CHg •OCO (CH 2 ). 16 *CH • CH 2 'CH^ 



CH 2 -CH 2 -OCO (CH 2 ) i5 -CH-CH 2 -CH 3 , 
/ H 2 #CH 2 'OCOC 12 H tt ^CH, -CH 2 -OCOC^ 

s s 

CH 2 -CH 2 -OCOC 12 H 25 , CH 2 . CH 2 -OCOC^B,, . 

CH 

I 3 



/ 

S 

• \ 



CH 2 • CH 2 • OCO (CH 2 ) 15 - CH - CH 2 * CH^ 



CH 2 -CH 2 - OCO (CH 2 ) 15 -CH-CH 2 -CH^ 



CH fl »CH ft »0C0C (O H 

/ 

NH 



/ 2 v "2 v " vv lft"S7 



\ 



CH 2 • CH 2 • OCOC18H37 



f 3 

CH *OCO CCH 2 ) 3 -CH*CH 2 -CHj 



NH 

\ 



CH 2 - OCO (CH 2 ) 13 * CH-CH 2 • CH 3 



I 

CH 



3 



[0037] There is the ether or a thioether of** etc. Especially, in this invention, a 16 or more carbon numbers [, such as a higher 
fatty acid especially a palmitic acid, a pentadecane acid, a nonadecane acid, arachin acid, a HEIKOSAN acid, a tricosane acid, 
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http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 

stearin acid, behenic acid, and a lignoceric acid, ] higher fatty acid is desirable, and the higher fatty acid of carbon numbers 
16-24 is still more desirable. 

[0038] Moreover, a semicarbazone, alpha-phosphono fatty acid, etc. which are guided as other low molecular weight compounds 
from an aliphatic saturation dicarboxylic acid, the ketone which has a high-class alkyl group, and this ketone are mentioned, and 
although the following are desirable, it is not limited to these, these ~ a kind ~ or two or more sorts are chosen and it is used 
[0039] The example of the organic low-molecular matter of 100 degrees C or more of these melting points is shown below. As 
an aliphatic dicarboxylic acid, for example, an example of about 100-135 degrees C of melting points, a succinic acid, a glutaric 
acid, an adipic acid, a pimelic acid, a suberic acid, an azelaic acid, a sebacic acid, undecane diacid, dodecane diacid, tetradecane 
diacid, pentadecane diacid, hexadecane diacid, heptadecane diacid, an OKUTA decanedioic acid, nonadecane diacid, eicosane 
diacid, heneicosane diacid, docosane diacid, etc. are mentioned, for example. 

[0040] A ketone can also contain the ring or the prime ring-ed which has no replacing or a substituent as an indispensable 
composition machine, including a ketone group and a high-class alkyl group. 16 or more pieces are desirable still more desirable, 
and the number of total carbons of the aforementioned ketone is 21 or more pieces. Moreover, the semicarbazone used for this 
invention is guided from the above-mentioned ketone. As the ketone used in this invention, and a semicarbazone Non [ for 
example, / 2-hexa deca non, / 9-heptadeca non / 3-OKUTA deca ] 2-nonadeca non, 7-eye KOSANON, 2-HENEIKOSANON, 
1 1 -HENEIKOSANON, 12-TORIKOSANON, 9-pen octopus SANON, and 9-hexacosa non, 14-HEPUTAKOSANON, Non 
10 -nonacosane and 1 6-HENTO rear contour non, / 1 8 -PENT A thoria contour ] 22-TORITE truck contour non, decanophenone, 
tridecanophenone, Tetradecanophenone, hexadecanophenone, OKUTA decanophenone, A DOKOSANO phenon, DOKOSANO 
naphthophenone, a 2-PENTA deca non semicarbazone, A 2-OKUTA deca non semicarbazone, a 3-AIKOSA non semicarbazone, 
A 2-HENEIKOSA non semicarbazone, a 9-pen TAKOSA non semicarbazone, a 10-nonacosa non semicarbazone, a 
decanophenone semicarbazone, an OKUTA decanophenone semicarbazone, a DOKOSANO naphthophenone semicarbazone, 
etc. are mentioned. 

[0041] alpha-phosphono fatty acids are J.Ak.Oil(s), such as for example, E.V.Kaurer,. Chekisfs According to Soc and the 
method of 41,205 (1964), a fatty acid is brominated by the Hell-Volhard-Zelinskin reaction, and it considers as 
alpha-brornination acidulous-smell ghost, and subsequently ethanol can be added, alpha-BUROMO fatty acid ester can be 
obtained, a pyrogenetic reaction can be further carried out to triethyl phosphite, and it can consider as alpha-phosphono fatty acid 
ester, and can obtain by performing hydrolysis by the concentrated hydrochloric acid and *+**** m g a As an example of the 
phosphono fatty acid used by this invention, alpha-phosphono pelargonic acid, alpha-phosphono caprylic acid, alpha-phosphono 
lauryl acid, alpha-phosphono millimeter still acid, alpha-phosphono palmitic acid, alpha-phosphono stearin acid, etc. are raised. 
In addition, it has two mp(s) (melting point) except alpha-phosphono pelargonic acid. 

[0042] In order to obtain the record medium which mixes the low molecular weight compound from which the melting point 
differs, expands and controls rarefaction temperature, and has a required property, it is still more desirable to use the compound 
with which the melting points differ with structure of the same kind in a molecule. By this, a rarefaction temperature requirement 
spreads between the melting points of about two compounds, and the operation by mixture appears still more effectively. The 
compound expressed with a general formula (I), (II), and (III) (IV) has the strong basis of meeting nature, such as -NHCONH-, 
-NHCO-, and -CONH-, in a molecule, and mixture of these molecules shows a desirable effect especially to control of a 
rarefaction temperature requirement. 

[0043] When mixing two kinds of low molecular weight compounds in this invention, as for the mixing ratio, 95:5 to 5:95 is 
desirable by the weight, 90:10 to 10:90 is still more desirable, and 80:20 to especially 20:80 is desirable. When it is this range, 
the effect of expansion of the rarefaction temperature requirement by mixture shows up most strongly. 
[0044] In order to create the reversibility thermal recording medium of this invention For example, the low molecular weight 
compound expressed with (1) matrix macromolecule, a general formula (I), (II), and (III) (IV), And the solution which dissolved 
other organic low molecular weight compounds in the suitable organic solvent if needed, Or the liquid which distributed the 
organic low molecular weight compound same in the solution of (2) matrix macromolecule as the above in the shape of a particle 
is applied to directions leaving of a high polymer film, a glass plate, a metal plate, etc., it dries, and a record layer is formed. 
Anyway, what is necessary is just to take the structure which distributed the particle in which a record layer mixes and contains 
this invention and other organic low molecular weight compounds in the macromolecule matrix. The organic solvent used here 
has a tetrahydrofuran, a methyl ethyl ketone, a methyl isobutyl ketone, chloroform, ethanol, toluene, etc. 
[0045] The thickness of a record layer has desirable 1-30 micrometers, and its 2-20 micrometers are still more desirable. If a 
record layer is too thick, it will become difficult for the distribution of the heat within a layer to occur and to carry out the 
rarefaction uniformly. Moreover, if a record layer is too thin, the degree of nebula will fall and contrast will become low. 
Furthermore, if the amount of the organic low-molecular matter in a record layer is made to increase, the degree of nebula can be 
increased. 

[0046] Moreover, in order to prevent a front face's deforming by the heat and pressure of a heating means by the writing-in 
methods, such as a thermal head, and the transparency of the area pellucida falling on the record layer of this invention, you may 
prepare a protective layer. As a material of the protective layer (0.1-10 micrometers in thickness) which carries out a laminating, 
silicone system rubber, silicone resin (JP,63-221087,A), a polysiloxane graft polymer (JP,63-3 17385,A) and ultraviolet-rays 
hardening resin, or electron ray hardening resin (JP,2-566,A) is mentioned on a record layer. 
[0047] Furthermore, in order to protect reversibility record material from a solvent, a monomer component, etc. of 
protective-layer formation liquid, interlayers, such as a polyamide, can be prepared between a protective layer and reversibility 
record material. Although an interlayer's thickness changes with uses, its about 1-20 micrometers are desirable. If it becomes less 
than [ this ], a protective effect will fall, and if it becomes more than this, heat sensitivity will fall. 

[0048] In addition, as for the rate of the organic low-molecular matter in a record layer, and a resin base material, about 2:1-1:16 
is desirable at a weight ratio, and 1 : 1-1 :3 are still more desirable. If it becomes difficult to form the organic low-molecular matter 
in the film held in the resin base material if the ratio of a resin base material becomes less than [ this ] and it becomes more than 
this, since there are few amounts of the organic low-molecular matter, the opacification will become difficult. 
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[0049] In order to make easy formation of a transparent picture other than the above component at a record layer, additives, such 
as a surfactant and a high boiler, can be added. The example of these additives is as follows. 

[0050] As an example of a high boiler, tributyl phosphate, phosphoric-acid tree 2-ethylhexyl, A triphenyl phosphate, tricresyl 
phosphate, a butyl oleate, a dimethyl phthalate, A diethyl phthalate, dibutyl phtalate, diheptyl phthalate, a phthalic-acid G 
n-octyl, Phthalic-acid G 2-ethylhexyl, a phthalic acid diisononyl ester, a dioctyl-phthalate desyl, A diisodecyl phthalate, a 
phthalic acid benzyl butyl ester, an adipic-acid dibutyl, An adipic-acid G n-hexyl, adipic-acid G 2-ethylhexyl, Azelaic-acid G 
2-ethyl HEKUSHIRU, a dibutyl sebacate, sebacic-acid G 2-ethylhexyl, Diethylene glycol dibenzoate, triethylene glycol 
di-2-ethylbutyrate, methyl acetyl ricinolate, acetyl ricinoleic-acid butyl, a butyl phthalyl butyl glycolate, and an acetyl tributyl 
citrate are mentioned. 

[0051] As an example of a surfactant and other additives, polyhydric-alcohol higher-fatty-acid ester; polyhydric-alcohol 
high-class alkyl ether; polyhydric-alcohol higher-fatty-acid ester, A higher-alcohol, high-class alkylphenol, and higher-fatty-acid 
high-class alkylarnine, A higher-fatty-acid amide, fats and oils, or the low-grade olefin oxide addition product; acetylene glycol 
of a polypropylene glycol; Na of a high-class alkylbenzene sulfonic acid, calcium, Ba, or Mg salt; A higher-fatty-acid, aromatic 
carboxylic-acid, and higher-fatty-acid sulfonic acid, An aromatic sulfonic-acid and sulfur monoester, phosphoric-acid Monod, or 
calcium of G ester, Ba Or Mg salt; low degree sulfated oil; — poly long-chain alkyl acrylate; — acrylic ORUGOMA; ~ poly 
long-chain alkyl methacrylate; ™ long-chain alkyl methacrylate - amine content monomer copolymer; ~ styrene - 
maleic-anhydride copolymer; — an olefin - maleic-anhydride copolymer is mentioned 

[0052] Thus, the reversibility thermal recording medium of the produced this invention shows change of transparency as 
fundamentally shown in drawing 2 . If the record medium which is in a nebula state (opaque) at first is heated, it will become 
transparent at temperature Tl, and if a temperature up is carried out further, permeability will fall again at temperature T2, and it 
will become middle transparency. It heats in the ranges (transparent-ized temperature region) from Tl to T2 which become 
transparent, and if the temperature is lowered from there, a stable transparent state can be formed at a room temperature. 
Moreover, if the temperature is lowered from temperature (nebula temperature region) higher than this, it will return to the same 
nebula state as the start. This nebula state is also stably held at a room temperature. 

[0053] What is necessary is just to heat at the shape of a picture, and the whole using a suitable heat source in an 
above-mentioned transparent-ized temperature region and an above-mentioned nebula temperature region, in order to perform 
formation and elimination of a picture using the record medium of this invention. In order to heat in the shape of a picture, it is 
desirable to use the thermal head generally used well. Moreover, what is necessary is just to use a hot platen, a roller, etc., when 
heating to the whole and eliminating a picture. Of course, both record and elimination can also be performed only using a 
thermal head. If a transparent-ized temperature region is narrow at this time, it will become difficult to heat the whole record 
layer uniformly to the temperature, and sufficient transparent state will not be acquired in many cases. However, the large 
transparent-ized temperature region suitable for the target use is obtained mixing the organic low molecular weight compound 
from which the low molecular weight compound expressed with the record medium of this invention by the general formula (I), 
(II), and (III) (IV) and other melting points differ, and by mixing the low molecular weight compounds of this invention still 
more preferably. Therefore, sufficient transparent state can be formed also by the thermal head. Therefore, the record medium of 
this invention fits especially the over- writing that repeats record and elimination only by the thermal head. 
[0054] 

[Embodiments of the Invention] An example and the example of comparison are shown below. Each of sections in an example 
and %s is weight criteria. 

[0055] The film which has an aluminum vacuum evaporationo layer with a thickness of about 40nm on polyester film with 
examples 1-12 and an example [ of comparison / 1 ] - a 2 thickness of 100 micrometers was used as a base material. ** for 
number of copies and the record layer application liquid of the following composition which showed the low molecular weight 
compound 1 and the point low molecular weight compound 2 which are shown in Table 1 as an organic low molecular weight 
compound all over the table, respectively were prepared. 
[0056] 

Low molecular weight compound 1 Low molecular weight compound 2 Vinyl chloride vinyl acetate copolymer The 30 sections 
(Union Carbide : VYHH) 

Tetrahydrofuran The 150 sections Toluene With the wire bar, the liquid of 15 **** was applied on the base material film, carried 
out stoving, and the record layer with a thickness of about 8 micrometers was formed. 

[0057] On this record layer, after applying and carrying out stoving of the protective-layer application liquid which consists of 
the butyl-acetate solution 10 section of urethane acrylate system ultraviolet-rays hardening resin (Dainippon Ink chemistry : 
uni-DIKKU C7 -157), and the isopropyl alcohol 10 section with a wire bar, it was made to harden by the ultraviolet ray lamp of 
80 W/cm, and the protective layer with a thickness of about 2 micrometers was formed. 
[0058] 
[Table 1] 
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[0059] 
[Table 2] 
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[0060] Thus, to each of the reversibility thermal recording medium this invention in the produced nebula state, and for 
comparison, the heat block was pushed for 1 second, and was guessed, and the reflection density of the portion was measured 
using the Macbeth concentration meter RD 914. The temperature up of the temperature was carried out by 2-degree-C unit, and 
it asked for the transparent-ized temperature region. The maximum reflection density at the time of this transparent-ized 
temperature region and transparence and the minimum reflection density at the time of nebula were shown in Table 2. 
[0061] 
[Table 3] 
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[0062] From the result of Table 2, the record medium of this invention is understood that contrast is high and a transparent-ized 
temperature requirement is wide. Especially, sufficiently more highly [ the minimum of a transparent-ized temperature 
requirement ] than a room temperature, since the range is wide, it turns out that picture stability and high-speed erasability are 
compatible. 
[0063] 

[Effect of the Invention] According to this invention, it has high contrast and a large transparent-ized temperature region, and the 
reversibility thermal recording medium which can respond to high-speed record elimination is obtained. Furthermore, according 
to this invention, the high reversibility thermal recording medium of practicality also with the high stability of a picture is 
obtained. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The reversibility thermal recording medium which makes a principal component a macromolecule matrix and the 
organic low molecular weight compound distributed by it, and is characterized by containing the compound shown by the 
following general formula (I) as an organic low molecular weight compound in the reversibility thermal recording medium which 
changes between a transparent state and opaque states with heating temperature in reversible. 
[Formula 1] 

A-NHCONH-R (I> 

(A expresses among a formula the ring which may be replaced and R expresses a ten or more-carbon number aliphatic 
hydrocarbon machine.) 

[Claim 2] The reversibility thermal recording medium which makes a principal component a macromolecule matrix and the 
organic low molecular weight compound distributed by it, and is characterized by containing the compound shown by the 
following general formula (II) as an organic low molecular weight compound in the reversibility thermal recording medium 
which changes between a transparent state and opaque states with heating temperature in reversible. 
[Formula 2] 

A-NHCO-R (II) 

(A expresses among a formula the ring which has a substituent, and R expresses a ten or more-carbon number aliphatic 
hydrocarbon machine.) 

[Claim 3] The reversibility thermal recording medium which makes a principal component a macromolecule matrix and the 
organic low molecular weight compound distributed by it, and is characterized by containing the compound shown by the 
following general formula (III) as an organic low molecular weight compound in the reversibility thermal recording medium 
which changes between a transparent state and opaque states with heating temperature in reversible. 
[Formula 3] 

A-CONH-R (111) 

(A expresses among a formula the ring which may be replaced and R expresses a ten or more-carbon number aliphatic 
hydrocarbon rnachine.) 

[Claim 4] The reversibility thermal recording medium which makes a principal component a macromolecule matrix and the 
organic low molecular weight compound distributed by it, and is characterized by containing the compound shown by the 
following general formula (IV) as an organic low molecular weight compound in the reversibility thermal recording medium 
which changes between a transparent state and opaque states with heating temperature in reversible. 
[Formula 4] 

V 

N-B-NHCONH-R, (IV) 
/ 3 

(B may express the divalent aliphatic hydrocarbon machine of carbon numbers 1-12 among a formula, Rl and R2 may express 
the aliphatic hydrocarbon machine of carbon numbers 1-12, and Rl and R2 may form the ring jointly.) R3 expresses a ten or 
more-carbon number aliphatic hydrocarbon machine. 

[Claim 5] The reversibility thermal recording medium which makes a principal component a macromolecule matrix and the 
organic low molecular weight compound distributed by it, and is characterized by containing the compound expressed with a 
general formula (I), (II), and (III) (IV) as an organic low molecular weight compound, respectively, and the organic low 
molecular weight compound from which this and the melting point differ in the reversibility thermal recording medium which 
changes between a transparent state and opaque states with heating temperature in reversible. 

[Claim 6] The reversibility thermal recording medium which makes a principal component a macromolecule matrix and the 
organic low molecular weight compound distributed by it, and is characterized by mixing and using two or more sorts of things 
from which the melting point differs among the compounds expressed with the above-mentioned general formula (I), (II), and 
(III) (IV) as an organic low molecular weight compound in the reversibility thermal recording medium which changes between a 
transparent state and opaque states with heating temperature in reversible. 
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